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Abstract
Intensity modulated radiation therapy (IMRT) is a relatively new treatment 
planning and delivery technique. The complex multiple-segment nature of
an IMRT plan makes it difficult to verify using traditional look-up tables and
hand calculations.
The purpose of this project was to develop an effective and time-efficient 
plan checking procedure using a combination of ionisation chambers and 
film. The dosimeters available were 0.03 cc volume and 0.6 cc volume 
thimble ionisation chambers, Kodak X-Omat V (XV) film and Kodak
Extended Dose Range (EDR2) film. First the dosimeters were tested for 
accuracy in terms of their dose response in the clinical range required (up to 
about 200 cGy). All were found to be suitable for further investigation for use 
in IMRT plan checking.
One non-IMRT and six IMRT plans were validated. The plans were 
transferred from the patient geometry to a 30 cm x 30 cm x 30 cm cubic
phantom made up of slabs of solid water. The ionisation chambers and films 
were calibrated and used to measure the dose delivered to the phantom at 
the isocentre for each beam and for an entire IMRT treatment. The film was 
also used to provide axial and planar dose distribution maps for comparison 
with the predicted distributions. Time restraints meant that not every type of 
dosimeter was used for every beam and treatment plan.
It was found that the isocentric 0.6 cc volume ionisation chamber provided a
suitably accurate dose check, with an average difference between predicted 
and measured full treatment doses of 2.0 cGy with a standard deviation of
2.7 cGy and 1.5% with a standard deviation of 2.1%. The film was less 
successful, with the EDR2 film (digitised and analysed using ImageJ 
software) giving an average difference between predicted and measured full 
treatment doses of 5.4 cGy with a standard deviation of 4.0 cGy and 4.0%
iii
with a standard deviation of 3.1%. The film was very useful for obtaining 
qualitative dose distribution maps, which could be used as surrogates to 
verify that the radiotherapy treatment planning system’s co-ordinate
information was being transferred correctly.
Following the results of the test cases a procedure was established for all 
future IMRT plans. The procedure can easily be varied to include further 
measurements if necessary, and consists of measuring the dose at isocentre
from each beam and the whole treatment using the 0.6 cc ionisation chamber. 
EDR2 film is to be used to visually verify the axial dose distribution, and XV 
film to verify planar dose distributions for each beam.
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